Introduction
The question of how to classify bipolar disorder and schizophrenia, both in relation to one another and to internalizing and externalizing psychopathology, is one that is currently at the forefront of the field [1, 2] . Factor analytic models of common mental disorders in populationrepresentative samples have revealed the presence of two correlated dimensions -internalizing and externalizing -underlying the most common forms of psychopathology, including mood and anxiety, substance use, and antisocial behavior disorders. However, these analytic models have typically excluded bipolar disorder and schizophrenia due to their extremely low prevalence rates [3, 4] . Two recent studies [5, 6] have attempted to remedy this gap. The first of these focused on data from psychiatric inpatient samples [5] , whereas the second [6] used symptom level data from an epidemiological sample. In each case, results suggested the presence of a psychosis or thought disorder dimension that was correlated with internalizing and externalizing dimensions and their subdimensions.
Studies of this kind that have utilized factor analysis to order patients along dimensions can be described as taking a variable-centered approach. That is, this method is concerned with examining the relationships among variables used in the analyses. While this approach has proven useful for modeling patterns of disorder co-occurrence across individuals, the question of how comorbidity manifests within individual patients remains to be addressed, as does the question of why broad dimensions emerge as correlated in factor analytic models. A method well suited to addressing these questions is the person-centered method of latent class analysis (LCA), which assigns individuals to subtypes based on the similarity of their diagnostic profiles. In contrast with factor analysis, LCA can also better accommodate phenomena with low base rates, such as infrequently occurring diagnostic conditions like bipolar disorder or schizophrenia. In particular, statisticians have pointed out that LCA can be particularly useful in situations where binary variables (such as diagnoses) are the object of analyses [7] . If intersections exist across dimensions that are not adequately captured by factor analytic models (e.g. certain disorders co-occur with all other disorders, or certain individuals exhibit disorders of all types), then LCA could provide new insights into the phenomenon of comorbidity. In these respects, LCA provides a useful complement to factor analysis as a method for clarifying interrelations among disorders of various types, including disorders with very low population prevalence.
Recent research using LCA to characterize patterns of comorbidity between bipolar I disorder and internalizing and externalizing disorders in individuals from two large epidemiological samples -the National Comorbidity Survey (NCS) and the National Comorbidity SurveyReplication (NCS-R) -indicated that bipolar I disorder occurred in a highly specific subgroup of individualsthose exhibiting high levels of both internalizing and externalizing psychopathology [8] . Specifically, in each of these participant samples, LCA revealed 5 distinct comorbid disorder classes, 4 of which ('fear', 'distress', 'externalizing', and 'few disorders') directly paralleled findings from factor analytic models of psychopathology. The fifth class, labeled 'multimorbid', showed elevated levels of all internalizing and externalizing forms of psychopathology, and was also the only class to show significantly elevated levels of bipolar I disorder. These results suggest that individuals prone to experiencing bipolar disorder are also prone to experiencing disorders of various other types. In particular, the multimorbid class was the only subgroup to show elevated probabilities of both internalizing and externalizing disorders, in contrast with other classes that exhibited disorders of primarily one or the other type. One of the participant samples employed in this prior LCA study, the NCS sample, also includes diagnostic data pertaining to 'nonaffective' psychosis (NAP), a composite category encompassing schizophrenia, schizophreniform disorder, schizoaffective disorder, delusional disorder, and atypical psychosis that was not included in LCAs in the previous study.
The current report extended prior published work by determining the placement of NAP within this LCAbased classification scheme, using data from the NCS. The primary study hypothesis was that bipolar I disorder and NAP would occur at elevated rates primarily in the multimorbid class. Findings in line with this hypothesis would provide additional evidence in support of the proposition that these disorders should be classified together in the official nosology [1, 9] .
Materials and Methods
Subjects Data for the current study were drawn from the NCS, a landmark survey of DSM-III-R disorders in the general population conducted from 1990 to 1992 [10] . A total of 8,098 participants were assessed for most mood, anxiety, and externalizing disorders contained in the DSM-III-R using the Composite International Diagnostic Interview. Out of this larger sample, 5,877 participants were administered further questions that included coverage of NAP. This subsample of the NCS was utilized in the current study, and is the same as that utilized in our prior study [8] . As our goal was to delineate patterns of comorbidity among various forms of psychopathology, hierarchy-free lifetime diagnoses were utilized in the analyses. Internalizing and externalizing disorders included in the LCA models consisted of those typically included in dimensional models -i.e., social phobia, specific phobia, agoraphobia, panic disorder, major depression, dysthymia, generalized anxiety disorder, post-traumatic stress disorder, alcohol dependence, drug dependence, and conduct disorder. The internalizing/externalizing framework was chosen as a theoretical referent as it has been shown to replicate across samples and is currently being used to help guide revisions for upcoming versions of the DSM and ICD [11] . With regard to bipolar I disorder, Kessler et al. [12] reported that only manic episodes entailing grandiosity, euphoria, and the ability to maintain energy without sleep could be validly assessed using the Composite International Diagnostic Interview. Accordingly, we adopted this restricted definition of manic episodes in the current study. Notably, an identical pattern of results emerged when analyses incorporated more broadly defined bipolar I disorder (i.e., incorporating manic episodes of all types). Weighted estimates showed that approximately 42 subjects were diagnosed with NAP, and about 22 with manic episodes; only 2 subjects in the sample were diagnosed with both.
Statistical Analyses
LCA models were undertaken using the Latent Gold 4.5 software package, which incorporated the complex survey features of the NCS dataset including weighting, clustering, and stratification [13] . Models ranging from 2 to 10 classes were evaluated and compared using the Bayesian information criterion [14] . When comparing models, minimal observed values of the Bayesian information criterion are used to determine optimal model fit [15, 16] . Each candidate model was run with 50 starting values and 5 final stage optimization values to avoid problems with local maxima [17] .
Results
The Bayesian information criterion supported a 5-class model as having the best fit to the data ( table 1 ), with individuals distributed across the classes as follows: few disorders (69.04%); two internalizing classes, fear (10.63%) and distress (6.33%); externalizing (10.05%), and multimorbid (3.95%). Based on the parameter estimates provided by the optimal fitting model, it is possible to estimate the probability of disorder diagnosis given membership in a particular class for individuals in each of the 5 classes, and these values are displayed in figure 1 (along with 95% confidence intervals). To ease interpretation, figure 1 divides disorders into internalizing, externalizing, and psychotic subsets, and indicates the likelihood of being diagnosed with each particular disorder in each subset conditional upon membership in each of the 5 classes.
Consistent with prior work [8] , individuals in the fear and distress classes ( fig. 1 ) showed the greatest probability of being diagnosed with internalizing disorders, but not externalizing or psychotic disorders. Conversely, those in the externalizing class ( fig. 1 ) evinced the greatest probability of being diagnosed with externalizing disorders, but low probabilities of being diagnosed with internalizing or psychotic disorders. However, the new finding in the current study was that manic episodes and NAP occurred at significantly elevated levels only in the multimorbid class ( fig. 1 ) ; individuals in this class were estimated to be more than four times as likely to be diagnosed with these disorders than individuals in any of the other 4 classes. Additionally, though this was the smallest class obtained in the current study (3.95% of the total sample), individuals in this class had markedly elevated probabilities of being diagnosed with both internalizing and externalizing types of disorders, in addition to psychotic disorders.
Discussion
We utilized LCA to delineate patterns of co-occurrence of manic episodes and NAP with internalizing and externalizing disorders in a nationally representative epidemiological sample. Our analysis showed that both of these rarer forms of psychopathology occurred in one particular group of individuals that exhibited extremely high levels of co-occurring internalizing and externalizing disorders. Some potential limitations of the current work include the use of participants who are noninstitutionalized civilians and exhibit a very low prevalence of manic episodes and NAP, and the potential unreliability of diagnoses of psychosis in epidemiologic surveys [18] . Regarding this latter point, however, careful re-analyses of data for NAP [19] and bipolar disorder [12] in the NCS have confirmed the reliability of estimates of these disorders.
Notwithstanding these complexities, in conjunction with prior research that shows similarities between bipolar I disorder and schizophrenia, results from the current study provide further support for the notion that bipolar I disorder and NAP exhibit meaningful similarity -in this case, with respect to patterns of co-occurrence with other psychiatric conditions. Importantly, this result cannot be attributed to individuals being assigned both types of diagnosis, because co-occurrence of the two disorders was evident in only 2 of the approximately 60 instances where one of these diagnoses was assigned. In turn, this lends weight to arguments that the current nosology should be restructured, perhaps placing bipolar I disorder, schizophrenia, and the other NAPs in the same general category, even if more specific risk factors may potentially be found for some of these disorders [1, 2] . This particular question is in fact one that has received special attention in discussions concerning the development of a 'metastructure' for DSM disorders [2, 20] . It must be noted here that our use of lifetime diagnoses precludes conclusions based on the temporal order of the various forms of psychopathologies. Future studies could examine whether multimorbidity equally predicts the onset of NAP or bipolar disorder, which would further strengthen the argument for combining these categories. A corollary of these results is that bipolar I disorder and NAP occurred mainly in conjunction with high levels of internalizing and externalizing psychopathology. With regard to bipolar I disorder, this result also emerged in LCA models of the NCS-R dataset utilizing 12-month (as opposed to lifetime) diagnoses [21] . This prior study by Kessler et al. also reported a 7-class solution in their LCAs. However, some notable points of difference between the current study and the prior one are (a) the use of different datasets (NCS in the current study vs. NCS-R in their study), (b) the use of different time referents (lifetime diagnoses in the current study vs. 12-month diagnoses in the prior one), and lastly, (c) the use of additional diagnoses in their study including oppositional defiant disorder, attention deficit hyperactivity disorder, and intermittent explosive disorder, and the lack of the NAP diagnosis. These various points of difference between the two studies quite likely account for the differing LCA results. Nonetheless, results from Kessler et al. also show evidence for classes dominated primarily by fear, distress, or externalizing disorders, and two classes that appear to Color version available online be multimorbid and have the highest prevalences of manic and hypomanic episodes, suggesting similarity among the two sets of results as well. While no clear explanation exists for the presence of the multimorbid class, this result brings to mind an interesting suggestion put forth by Jaspers [22] , and reiterated recently by Maj [23] -namely, that the nature of psychopathology might be heterogeneous, with some disorders (e.g. anxiety syndromes) lying on a continuum with normalcy, and others such as bipolar I disorder and NAP possibly blending with each other and with other forms of psychopathology, but not necessarily with normalcy. In support of this idea, a visual comparison suggests that the profiles of the fear, distress, and externalizing classes run somewhat parallel with the few disorders class. For example, in figure 1 , under the 'internalizing disorders', the prevalence of the fear class and distress class appears parallel to the few disorder class suggesting that these two classes may represent extremes on the fear and distress dimensions, respectively. An alternative intriguing explanation might be that bipolar disorder and schizophrenia are part of a spectrum of neurodevelopmental impairment ranging from bipolar disorder to schizophrenia at one end, to autism and mental retardation at the other [24] . Clearly, however, further research is required to clarify the nature of relations between these various forms of psychopathology.
